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ABSTRACT

Adult female and juvenile ranch mink were
fed rations containing 50 and 75% of fish con-
taining 0.44 ppm total mercury over a 145 day
period. There was no clinical or pathological
evidence of intoxication in these animals and
mercury concentrations in tissue appeared to
be at a level below that associated with toxi-
city.

RESUME

On a servi a des visons femelles, jeunes et
adultes, durant 145 jours, des rations conte-
nant 50 et 75% de viande de poisson dont la
teneur en mercure s'elevait a 0.44 ppm. Ces
animaux ne manifesterent aucune evidence cli-
nique ou pathologique d'hydrargyrisme. La te-
neur de leurs tissus en mercure s'avera infe-
rieure a celle que l'on considere toxique.

taminated fish from these waters has been
reported in humans, cats and sea birds
(5).
A national survey conducted in 1971

showed that many of the major water sys-
tems in Canada were contaminated with
mercury to some degree (1). Little infor-
mation is available on the effects of methyl
mercury, the most common form of mer-
cury in fish (1, 7), upon piscivorous mam-
mals. An understanding of the possible
hazards of mercury in fish for piscivorous
animals is important because freshwater
fish are used as a large portion of the diet
of ranch mink in some areas of Canada and
such information would also be of value in
assessing the risk to wild piscivorous ani-
mals dependent upon fish from contamin-
ated waters. The present experiment was
designed to study the safety of fish from
a polluted water body as a dietary consti-
tuent for ranch mink.

MATERIALS AND METHODS

INTRODUCTION

Mercury pollution of natural waters has
been recognized in many areas of the world.
Intoxication from the consumption of con-
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EXPERIMENTAL DESIGN

Twenty-five adult female mink of the
pearl color phase and their litters (approx-
imately one month of age) were purchased
from a local mink rancher and moved to an
unused area of the mink ranch. The rancher
was responsible for caring for these mink
in the normal manner used on the ranch.
The mink were divided into three groups:
group I contained five females and 19 kits,
group II contained ten females and 34 kits
and group III contained ten females and
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29 kits. Each family group was initially
maintained in a single cage. Later, after
weaning of the kits at about day 40, the
litters were divided and the young mink
placed either singly or two together in a
pen.
The mink in group I served as controls

and received the normal ranch ration which
was prepared twice weekly. The exact com-
position of this ration varied somewhat
over the period of the study depending
upon the availability of ingredients. Its
approximate composition per 100 kg was:

Chicken offal........................
Beef tripe and offal..................
Cereal..............................
Rabbit carcasses'...................
Fish2 ...............................

50 kg
30 kg
10 kg
5 kg
5 kg

This ration contained 0.5% salt (NaCI).
Several samples of this ration were anal-
yzed for mercury content over the experi-
mental period and the mercury content was
found to be consistently less than 0.1 parts
per million (ppm).
The mercury contaminated fish used in

this study were freshwater drum (Aplodi-
notus grunniens) from Lake Winnipeg,
Manitoba. This species is a bottom feeding
fish which is utilized largely for mink
food. The fish material was supplied in a
ground and frozen form by the Freshwater
Institute, Fisheries Research Board of Can-
ada, Winnipeg, Manitoba. Pooled samples
of this fish contained 0.44 ± 0.02 ppm of
mercury (C.K.C. Tam, 1970, personal com-
munication). This material was main-
tained frozen until used in the preparation
of rations for groups II and III. The com-
position of these rations per 100 kg was:

Group II Group III

Fish .................
Cereal................
Normal ranch ration. .
Salt (NaCl)...........

50.0 kg
5.0 kg

44.7 kg
0.3 kg

75.0 kg
7.5 kg

17.1 kg
0.4 kg

These rations were prepared fresh week-
ly and thoroughly mixed with a large elec-
tric mixer. Thereafter the rations were
divided into amounts required for daily

I(Lepus townsendi) obtained from a fur buyer and
frozen during the winter months, thawed as needed
during the remainder of the year.

2Locally called "tulibee" (Coregonus artedii) obtained
from Last Mountain Lake, Saskatchewan.

feeding, packaged in heavy plastic bags
and frozen until required for feeding.
Mink were fed once daily on the cage

wire in slight excess of consumption. Wa-
ter was supplied ad libituom. The experi-
mental period was 145 days in duration.

SAMPLING

Group I. One female mink and three to
six juveniles were sacrificed at 30 day in-
tervals beginning 30 days after being
placed on the ration.
Groups II and III. One female and three

to six juveniles from each group were sa-
crificed at 15 day intervals beginning 30
days after being placed on the experimen-
tal rations. In one instance in each of
groups II and III two adult females were
sacrificed at one time because of lacera-
tions due to fighting. On the final date the
remaining two females in each group were
sacrificed.

All mink were euthanatized by the intra-
peritoneal injection of a saturated solution
of sodium pentobarbitone3. The mink were
weighed and a necropsy performed. The
brain of the adult and one juvenile mink at
each collection date were sectioned mid-
sagitally and one half, together with por-
tions of liver and kidney, were placed in
individual plastic bags, frozen and retained
for mercury analysis. The other half plus
the spinal cord and the entire brain and
spinal cord from the other mink in each
group together with portions of liver, kid-
ney, stomach, colon, spleen, lung, myocar-
dium, sciatic nerve and mesenteric lymph
node were immersed in ten per cent neutral
buffered formalin.

After approximately ten days fixation,
the brain was sectioned transversely at 5
mm intervals and these slices together with
transverse sections of the cervical, thoracic
and lumbar spinal cord and sections of the
other organs were embedded in paraffin,
sectioned at 6&JL and stained with hemo-
toxylin and eosin.
Mercury analyses on liver, brain and

kidney tissues were performed in the De-
partment of Veterinary Physiology, West-
ern College of Veterinary Medicine, using
the digestion and extraction procedures of
Uthe et al (6) and atomic absorption spec-
trophotometry as previously described (8).

3453.6 g pentobarbitone sodium (U.S.P.)
100.0 ml absolute ethyl alcohol
400.0 ml distilled water
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RESULTS

CLINICAL FINDINGS

No clinical signs of disease were ob-
served in any of the mink within the ex-

perimental period. No mortality occurred
which could be associated with the feeding
of mercury contaminated fish. There am.

peared to be no impairment of growth of
the juvenile mink in the principal groups

and in general, mink receiving the high
fish rations were heavier than controls of
the same sex and of similar age.

ACCUMULATION OF MERCURY IN TISSUE

The mercury concentrations in the mink
in groups II and III were higher than
those in group I (Tables I, II, III). The
concentrations of mercury in the liver and
kidney increased more rapidly than did
those in brain tissue. During the first 60
days adult mink had substantially more
mercury in their tissues than did juveniles
but the difference became less apparent
later in the study.

PATHOLOGY

No gross or histological lesions sugges-
tive for mercury poisoning were detected
in any of the mink. One adult female from
group I had several granulomatous lesions
present in the lungs. These areas contained
acid-fast bacilli and a diagnosis of tuber-
culosis was made.

were approximately one order of magni-
tude lower than the values reported in
poisoned ferrets (3). Borg et al (2) stated
that the fatal brain level of methyl mercury
in ferrets was of the order of 30 to 40
ppm. The levels of mercury found in the
brain tissue of two animals in group III
(7.2 and 8.3 ppm, respectively) seem to be
anomalous, particularly when compared to
the concentrations in liver and kidney of
the same animals. The findings suggested
sample contamination prior to analysis but
no explanation for how this might have oc-
curred was found.

TABLE I. Mercury (ppm) in the Liver of Mink
in Groups I, II and III Fed Rations Con-
taining 0, 50 and 75%, Mercury Contaminated
Fish Respectively

Days on Trial

Group Age 30 45 60 75 90 105 120

I adult 0.7 0.7 0.5

II

juvenile 0.2 0.2 0.3 0.2

adult 2.1 2.7 3.9 3.9 5.7 2.2 4.1
juvenile 0.7 1.1 1.8 3.4 4.0 2.8 2.6

III adult
juvenile

4.9 4.9 6.6 2.4 6.8 7.8 4.2
1.2 2.2 6.2 4.8 2.9 3.4 2.2

TABLE II. Mercury (ppm) in the Kidney of
Mink in Groups, I, II and III Fed Rations Con-
taining 0, 50 and 75% of Mercury Contamin-
ated Fish Respectively

Days on Trial

Group Age 30 45 60 75 90 105 120

I adult 0.3 - 0.7 1.0

II

juvenile 0.2 0.1 0.4 0.3

adult 2.0 3.1 3.4 3.3 4.5 2.4 2.6
juvenile 0.6 1.0 1.4 2.3 2.9 2.5 1.5

III adult 4.7 4.4 4.5 3.6 6.4 6.5 2.9
juvenile 0.9 1.8 4.1 3.9 4.4 3.1 2.1

DISCUSSION

Diets containing 50 and 75%, respective-
ly, of fish containing 0.44 + 0.02 ppm of
mercury appeared to have no obvious ad-
verse affects upon mink during the course

of this experiment.
The distribution of mercury among liver,

kidney and brain tissue of the mink in the
principal groups was similar to that re-

ported in methyl mercury poisoned ferrets
(3). The maximum mercury concentrations
found in the tissues of the mink, however,

TABLE III. Mercury (ppm) in the Brain of
Mink in Groups I, II and III Fed Rations Con-
taining 0, 50 and 75% of Mercury Contamin-
ated Fish

Days on Trial

Group Age 30 45 60 76 90 105 120

I

II

III

adult 0.1 0.1 0.3
juvenile 0.4 0.1 0.1

adult 0.6 0.9 3.2 1.0 1.1 0.4 0.5
juvenile 0.2 0 3 0.4 0.6 0.7 0.5 0.5

adult 1.2 1.5 1.4 0.8 1.7 2.5 3.4
juvenile 0.4 8.3 7.2 1.0 0.9 0.7 2.6
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Adult mink initially accumulated mer-
cury at a more rapid rate than did the
juveniles. This was likely the result of
higher food intake by the females during
the period in which the young were par-
tially dependent upon milk and also the
rapid growth of the young mink would
have a "diluting" effect upon mercury con-
centrations in their tissues.
On the basis of this study it appears that

fish containing concentrations of mercury
similar to those used could be used as a
ration ingredient for ranch mink. The
feeding of such fish should however, be
confined to relatively short periods of time,
possibly during the growth and furring out
of young mink and not used for extended
periods of time or for breeding animals
without studies of the long term effects
of low mercury intake. Also, since fish with
tissue mercury levels 25 to 36 times greater
than those used have been reported in Can-
ada (4, 8), the results can not be inter-
preted to mean that all fish are safe for use
as mink food.
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